MATERIALS AND METHODS
Bacterial cultures and media. The strains of E. coli used are described in Table 1 . Bacteria were grown in an inorganic salts medium, with 0.5% glucose as the carbon source (1) . Cultures grown to a turbidity of 50, as measured in a Klett colorimeter, were considered to be young cultures.
Analytical methods. Protein was determined by the method of Lowry et al. (9) , with bovine serum albumin as a standard. Glutamic y-semialdehyde was measured by the system of Albrecht and Vogel (Fed. Proc. 19: 2, 1960) , and assays for the rate of synthesis of this compound were performed as described previously (1) . Pyrroline-5-carboxylate reductase (L-proline :nicotinamide adenine dinucleotide phosphate 5-oxido-reductase, EC 1. 5.1 .2) assays were performed by the method of Yura and Vogel (16) Chemicals. Penicillin G was obtained from Sigma of synthesis occurred at 2,000 units of penicillin per ml; concentrations of penicillin greater than 2,000 units/ml produced no further effect on the synthetic process (Fig. 1 ). This concentration is double that used by Lederberg (8) 'y-semialdehyde synthesis by penicillin almost completely, although sucrose itself diminished the production of glutamic y-semialdehyde (Fig. 3 ).
Sodium chloride (0.1 M) also protected bacterial cells from penicillin inhibition of glutamic y-semialdehyde synthesis (Fig. 4) . The actions of sucrose and sodium chloride were additive, both in protection against penicillin and in inhibition of glutamic y-semialdehyde production (Table 3) .
Although sucrose prevented penicillin from inhibiting the formation of glutamic 'y-semialdehyde, the addition of sucrose to a preparation previously incubated in the presence of penicillin (3, 11) , and may, by this effect prevent penicillin from acting on the sensitive cellular component. The age of the culture had a profound effect on the sensitivity of cells to inhibition by penicillin. Cells from young cultures were very sensitive, but cells from cultures which had been in the stationary phase for several hours were unresponsive to penicillin (Fig. 5 ). It appears that, although cells from older cultures bind penicillin, this binding of penicillin does not lead to inhibition of glutamic -y-semialdehyde synthesis. Loss of sensitivity to penicillin occurred when cells were incubated under nongrowing conditions in the presence of glucose and glutamic acid. Inhibition of glutamic y-semialdehyde synthesis by penicillin decreased in a linear fashion with time of preincubation in the absence of penicillin (Fig. 6 ). This loss of sensitivity to penicillin could be achieved with several carbon sources and several amino acids (Table 4) , whereas preincubation with neither glutamic acid nor glucose alone bestowed protection against penicillin inhibition. Sensitivity of the cells to penicillin was not decreased by an increase in the glutamic acid concentration. As is shown in Table 5 , a variation of 200-fold in the concentration of glutamic acid had little effect on the extent of inhibition of the reaction by penicillin. Pyrroline-5-carboxylate reductase, the second reductive step in the pathway, was not inhibited by penicillin. Hancock (6) , since a lowered concentration of glutamic acid would explain the apparent inhibition of the reaction. Hancock suggested that loss of the amino acid pool can be attributed to disorganization of the cytoplasmic membrane, which results from blocking of cell wall synthesis. This theory predicts that an increase in the glutamic acid concentration would tend to reverse the apparent inhibition by penicillin. This was not found to occur. In the system described here, there was no growth, and the cells were not osmotically fragile after being treated with penicillin. Therefore, this interpretation may not be relevant to the present study.
An alternative interpretation is that the prevention of penicillin inhibition by sucrose and sodium chloride could be explained by a consideration that plasmolysis of the bacterial cell, which leads to a separation of the cell wall from the cell membrane, could physically separate the proline-synthesizing system in the membrane from the penicillin-binding site. Penicillin does not appear to penetrate the cell membrane (5, 7), and is bound at or near the surface of the cell. Inhibition of glutamic y-semialdehyde synthesis would be a secondary response of the binding of penicillin, that is, an indirect effect on the sites of enzyme attachment, leading to inhibition of the enzyme, as is shown in Fig. 7 .
Inhibition of glutamic y-semialdehyde synthesis is strongly dependent upon the physiological state of the cells. The differential effect of penicillin on cells from young cultures (young cells), as opposed to cells from older cultures (old cells), 
